A theoretical solution of flow past an exponentially accelerated vertical plate in the presence of Hall current and MHD relative to a rotating fluid with uniform temperature and mass diffusion is presented. The dimensionless equations are solved using the Laplace method. The axial and transverse velocity, temperature and concentration fields are studied for different parameters such as the Hall parameter (m), Hartmann number (M), Rotation parameter (Ω), Schmidt number, Prandtl number, thermal Grashof number (Gr) and mass Grashof number (Gc). It has been observed that the temperature of the plate decreases with increasing values of the Prandtl number and the concentration near the plate increases with decreasing values of Schmidt number. It is also observed that both axial and transverse velocities increase with decreasing values of the magnetic field parameter or rotation parameter, but the trend gets reversed with respect to the Hall parameter. The effects of parameters m, M,  , Gr and Gc on the axial and transverse velocity profiles are shown graphically.
Introduction
The influence of the magnetic field on a viscous incompressible flow of an electrically conducting fluid has its importance in many applications such as geophysics, metallurgy and aerodynamics, extrusion of plastics in the manufacture of rayon, nylon, purification of crude oil and other engineering processes such as in petroleum engineering, chemical engineering, composite or ceramic engineering and heat exchangers.
The rotating flow of an electrically conducting fluid in the presence of a magnetic fluid is encountered in cosmical, geophysical fluid dynamics. Also in solar physics involved in the sunspot development, the solar cycle and the structure of rotating magnetic stars. The study of MHD viscous flows with Hall currents has important engineering applications in problems of MHD generators, Hall accelerators as well as in flight magneto hydrodynamics.
The effect of Hall currents on a hydromagnetic flow near an accelerated plate was studied by Pop (1971) . Rotation effects on a hydromagnetic free convective flow past an accelerated isothermal vertical plate were studied by Raptis and Singh (1981) . Takhar et al. (1992) studied the Hall effects on heat and mass transfer flow with variable suction and heat generation. Watnab and Pop (1995) studied the effect of Hall current on the steady MHD flow over a continuously moving plate, when the liquid is permeated by a uniform transverse magnetic field. Takhar et al. (2002) investigated the simultaneous effects of Hall current and free stream velocity on the magneto hydrodynamic flow over a moving plate in a rotating fluid. Hayat and Abbas (2007) studied the fluctuating rotating flow of a second-grade fluid past a porous plate with variable suction and Hall current. Muthucumaraswamy et al. (2008) obtained the heat transfer effects on flow past an exponentially accelerated vertical plate with variable temperature. Rotation effects on an MHD flow past an accelerated plate with variable temperature and uniform mass diffusion were studied by Muthucumaraswamy and Tinalal (2011) . Magua and Mutua (2013) studied the Hall current effects on free convection flow and mass transfer past a semi-infinite vertical flat plate.
In all the above studies, the combined effect of rotation and MHD flow in addition to Hall current has not been considered simultaneously. Here we have made an attempt to study the Hall current effects on a MHD flow of an exponentially accelerated horizontal plate relative to a rotating fluid with uniform temperature and mass diffusion. 
Mathematical formulation
where u is the axial velocity and v is the transverse velocity. The prescribed initial and boundary conditions are
where,
On introducing the following non-dimensional quantities
Equations (2.1)-(2.7) reduce to the following non-dimensional form of governing equations 
(2.14)
The above Eqs (2.8) -(2.9) and boundary conditions (2.12)-(2.14) can be combined as Gr Gc 
Solution of the problem.
To solve the dimensionless governing Eqs (2.15) to (2.17), subject to the initial and boundary conditions (2.18)-(2.20) the Laplace transform technique is used. The solutions are in terms of exponential and complementary error functions 
In order to get a clear understanding of the flow field, we have separated q into real and imaginary parts to obtain axial and transverse components u and v.
Results and discussion
To interpret the results for a better understanding of the problem, numerical calculations are carried out for different physical parameters M, m,  , Gr, Gc, Pr and Sc. The value of the Prandtl number is chosen to be 7.0 which represents water. Figure 1 illustrates the effect of the Schmidt number (Sc = 0.16, 0.3, 0.6), M=m=0.5,  =0.1, a=2.0, t=0 .2 on the concentration field. It is observed that, as the Schmidt number increases, the concentration of the fluid medium decreases. The effect of the Prandtl number (Pr) on the temperature field is shown in Fig.2 . It is noticed that an increase in the Prandtl number leads to a decrease in the temperature. Figure 3 illustrates that effects of the magnetic field parameter (M=0. 5, 3.0, 5.0) , Gr = Gc=5.0, m=0.5, a=2.0, t=0 .2) on axial velocity. It is observed that the axial velocity increases with the decreasing value of M. This shows that the increase in the magnetic field parameter leads to a fall in velocity. This agrees with the expectations, since the magnetic field exerts a retarding force on the free convective flow. The effect of the rotation parameter on axial velocity is shown in Fig.4 . It is observed that the velocity increases with decreasing values of  form 0.1 to 0.5. It is also found that when the rotation parameter increases beyond 0.5, the effect lies within the given range 0.1 to 0.5. Figures 6 and 7 show the effects of the thermal Grashof number Gr and mass Grashof number Gc. It has been noticed that the velocity increases with increasing values of both Gr and Gc, but the effect seems to be meager in both the cases. The effect of the mass Grashof number on transverse velocity is shown in Fig.12 . Numerical calculations were carried out for different values of Gc, namely: 0, 5, 10, 20 . Since the curve remains same for all these values, only two values of Gc (0 and 5) are taken to be described graphically. From the figure it has been noticed that with increasing values of Gc the transverse velocity is unaffected. 
Conclusion
In this paper we have studied the effects of Hall current, rotation effect on an MHD flow through an exponentially accelerated vertical plate with uniform temperature and mass diffusion. In the analysis of the flow the following conclusions are made.
(1) The temperature of the plate decreases with increasing values of the Prandtl number. 
